We consider the generalized Dunkl-Williams inequality in 2-normed spaces. Also, we give necessary and sufficient conditions for having the equality case in the strictly convex 2-normed space X.
Introductions and preliminaries
In , Dunkl and Williams [] proved that if x, y are non-zero vectors in a normed linear space X, then for all non-zero elements x  , . . . , x n of a normed linear space. for i = , . . . , n in inequalities (.) and (.) and obtained a generalization of inequalities (.) and (.). This paper contains two sections. In the first section, we will work on a generalized case of Dunkl-Williams inequality in -normed spaces and also give necessary and sufficient conditions for having equality. In the second part, we want to introduce a refinement of the inequality 
for every x, y, z ∈ X.
Definition . []
Let X be a linear space of dimension greater than  on the field K and let ·, · : X × X → [, +∞) be a function satisfying the following conditions: () x, y =  if and only if x and y are linearly dependent,
It follows from () that
for all x, y, z ∈ X. http://www.journalofinequalitiesandapplications.com/content/2013/1/36
Let X be a -inner product space of dimension greater than  on the field R. If we define x, y = (x, x|y) for all x, y ∈ X, then ·, · is a -norm on X and
A linear -normed space (X, ·, · ) is said to be strictly convex if x + y, z = x, z + y, z , x, z = y, z =  and z / ∈ span{x, y}, then x = y.
Main results
In this section, we establish a generalization of Dunkl-Williams inequality and its reverse in -normed spaces.
Theorem . Let X be a -normed space on the field K. For x  , . . . , x n , z ∈ X and a  , . . . , a n ∈ K, we have
By taking minimum over i = , . . . , n, we obtain (.). Now, we have
By taking maximum over  ≤ i ≤ n, we obtain (.). Lemma . Let X be a linear strictly convex -normed space with respect to a -inner product on the field R. For non-zero elements x  , . . . , x n ∈ X satisfying n j= x j =  , z / ∈ span{x  , . . . , x n } and non-zero elements a  , . . . , a n of R such that a i = a j for some i, j, the following statements are equivalent: 
Theorem . []
Using Theorem ., we deduce that there exists β j k >  such that
So, () and () are equivalent.
Lemma . Let X be a linear strictly convex -normed space with respect to a -inner product on R. For non-zero elements x  , . . . , x n ∈ X satisfying n j= x j = , z / ∈ span{x  , . . . , x n } http://www.journalofinequalitiesandapplications.com/content/2013/1/36
and non-zero elements a  , . . . , a n of R such that a i = a j for some i, j, the following statements are equivalent:
Now, by the above equality and (), we get
Let {j  , . . . , j m } be as in the proof of Lemma .. So,
Hence, for some
As an application of Lemmas . and ., we offer the following theorem.
Theorem . Let X be a linear strictly convex -normed space with respect to a -inner product on R. Also, let x  , . . . , x n ∈ X be non-zero elements, z / ∈ span{x  , . . . , x n } and a  , . . . , a n ∈ R be non-zero elements such that a i = a j for some i, j. 
Improvement of Dunkl-Williams inequality with two elements
In [], Dunkl and Williams proved that in inequality (.) the constant  is the best choice in normed linear spaces. Moreover, they proved that in an inner product space, the constant  can be replaced by ; that is,
In addition, the equality in (.) holds if and only if x = y . In -inner product spaces, we have the following theorem. If X is a linear -normed space in Theorem ., then we have the following inequality:
A refinement of (.) has been obtained by Mercer [] . Now, we use Mercer's inequality and give a refinement of (.).
